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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Disposition of Claims 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
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DETAILED ACTION 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 1 50 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

The examiner suggests changing "comprising" to "including" (in line 2) and shortening 

the abstract by highlighting the inventive aspect(s) of the current invention. 

2. The disclosure is objected to because of the following informalities: 

On page 6, in lines 4-18, it seems that reference characters "50" and "60" should be 
interchanged because Fig. IB shows layer "50" being formed under layer "60", i.e., note the 
description in lines 8-9 on page 6 of the specification. 

Appropriate correction is required. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: 

At claim 1, line 10, the examiner suggests deleting "the" before "first spacers", since this 
is the first recitation of "first spacers"; 
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at claim 1, line 24, the examiner suggests deleting "the" before "second spacers", since 
this is the first recitation of "second spacers"; and 

at claim 1, line 25, "patter" should read "pattern". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Woerlee 
et al. (6,406,963 B2; hereinafter, "Woerlee") in view of Wu (5,856,226). 

Regarding claim 1: 

Woerlee discloses a method of forming short-channel transistors, the method comprising 
the steps of: 

forming a first oxide layer 7 and a sacrificial layer 10 one after another on a 
semiconductor substrate 1 and etching the sacrificial layer, thus forming a residual sacrificial 
layer pattern 10 (Fig. 1 and Col. 5, lines 31-35); 

conducting an ion implantation using the residual sacrificial layer pattern 10 as a mask, 
thus forming an LDD ion-implant layer 1 1 in the semiconductor substrate (Fig. 1 and Col. 5, 
lines 54-55); 

forming first spacers 13 on both side walls of the sacrificial layer pattern 10 (Fig. 2); 
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conducting an ion implantation using the residual sacrificial layer pattern 10 and the first 
spacers as a mask, thus forming a source/drain ion-implant layer 14/15 under the LDD ion- 
implant layer 11 (Figs. 1-2); 

forming a nitride layer 17 and a second oxide layer 18 one after another on the whole 
surface of the former resultant object (NOTE: annealing must be performed after ion-implant 
layers 14/15 are formed in order to activate the dopants, therefore, this limitation is not 
considered to carry patentable weight); 

conducting CMP process to the extent that an upper surface of the residual sacrificial 
layer pattern 10 is exposed (Fig. 4 and Col. 6, lines 26-32), and removing the residual sacrificial 
layer pattern 10 through etching (Fig. 6 and Col. 6, lines 34-52); 

conducting an ion implantation 22 on the substrate, thus forming a punch-stop ion 
implant layer 20 (Fig. 6); 

etching the first oxide layer 7 under the portion where the residual sacrificial layer pattern 
10 is removed, and forming a gate insulating layer 24 (Figs. 6-7; Col. 6, lines 42-43; and Col. 7, 
lines 25-26); and 

forming a gate 21 on the portion where the residual sacrificial layer pattern is removed 
(Fig. 11 and Col. 8, lines 34-35). 

Woerlee lacks forming second spacers on side walls of a portion where the residual 
sacrificial layer pattern is removed and conducting the punch-stop ion implantation between the 
second spacers. Wu teaches a method for forming ultra-short channel transistors, wherein the 
method allows the formation of a gate width narrower than lithographic limitations (Col. 5, lines 
55-62). Wu disclose the method comprises forming spacers 20 within a recess portion having an 
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oxide 12 formed therein (Fig. 3); conducting an ion implantation between the spacers 20 to form 
a punch-stop ion implant layer 24 (Fig. 3 and Col. 5, lines 63-65); etching the oxide 12 and 
forming a gate insulation layer 28 (Figs. 4-5 and Col. 6, lines 6-16); and forming a gate 30 (Fig. 
6). Wu discloses (in col. 1, lines 15-60) background information explaining why ultra-short 
channel transistors are an important aspect of high-speed ULSI circuits. Accordingly, it would 
have been obvious to one of ordinary skill in the art to modify Woerlee by incorporating spacers 
and punch-stop implantation, as taught by Wu, because such a modification would provide an 
ultra-short channel transistor. 

Regarding claims 2-4 and 7: 

Woerlee discloses the first oxide layer 7 is used as an etch stop layer when etching the 
sacrificial layer to form the residual sacrificial layer pattern 10 (see Fig. 1); the gate insulation 
layer 24 (Fig. 7) and the gate 21 (Fig. 1 1) are formed after the source/drain regions 14/15 are 
previously formed (Fig. 2); the sacrificial layer is formed of polysilicon 8 (Fig. 1); and using the 
first oxide layer as buffer layer when ion implanting the LDD 1 1 and the source/drain 14/15 
(Figs. 1-2). 

Regarding claim 5: 

Woerlee (in view of Wu) discloses the claimed invention except for the second oxide 
being multi-layered. However, applicant has not disclosed that a multi-layered oxide is for any 
particular purpose or solves any stated problem (note specification, page 6, lines 12-15), and it 
appears that the invention would perform equally well with a "single" oxide layer (as disclosed 
by Woerlee). In other words, if so desired, one could modify Woerlee by replacing the second 
oxide layer with multi-layers of oxides, oxides-and-nitrides, oxide-nitride-oxides, etc., however, 
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no significant improvement in the manufacturing process (or device performance) would be 
apparent, but rather, it would seem that processing time would be needlessly increased; therefore, 
the claim is held obvious over the cited references, especially since one of ordinary skill in the 
art could obviously choose to incorporate numerous "time consuming" process steps that serve 
no particular purpose (if so desired). 

6. Claims 1, 6, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woerlee (6,406,963 B2) in view of Yu et al. (6,180,468 Bl; hereinafter, "Yu"). 
Regarding claims 1 and 6: 

Woerlee discloses all limitations in these claims (see above, in section "5", Regarding 
claim 1) except for forming second spacers on side walls of a portion where the residual 
sacrificial layer pattern is removed and conducting the punch-stop ion implantation between the 
second spacers, wherein the punch-stop ion implant layer is adapted as a threshold- voltage 
adjustment ion implant layer. Yu teaches a method that provides an ultra-low thermal budget 
process for channel implant (note Col. 2, lines 17-31), the method comprising the steps of: 
removing a residual sacrificial layer pattern 24 (Figs. 2-3); forming second spacers 32/34 where 
the residual pattern 24 is removed (Fig. 4); and conducting an ion implantation adapted as a 
threshold-voltage adjustment ion-implant layer (Figs. 4-5). Yu discloses the criticality of 
reducing process thermal budget (note Col. 1, line 48 to Col. 2, line 14); accordingly, it would 
have been obvious to one of ordinary skill in the art to modify Woerlee by incorporating the 
process steps taught by Yu because the modification would allow a significant reduction in 
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process thermal budget, thereby allowing the acquisition of a sharp transition in the doping 
profile within the channel region (note Yu, paragraph bridging Cols. 1-2). 
Regarding claims 8 and 9: 

Yu discloses first spacers 26/28 and second spacers 32/34 being formed of nitride layers 
(Fig. 4 and Col. 3, lines 15-16 and 34-39). Therefore, these claims are held obvious over the 
cited references. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

The references listed on the attached Form PTO-892 (not specifically cited above) are 
cited to show methods for forming short-channel transistors using process steps similar to those 
of the current invention. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lex Malsawma whose telephone number is 571-272-1903. The 
examiner can normally be reached on Mon-Fri (8 hours each day between 5:30AM and 8:00PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/627,300 



Page 8 



Art Unit: 2825 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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